In rural areas critically ill patients are transferredfrequently from smaller to larger hospitals. The time spent in transit may influence their outcome. Intensive care facilities in the Central Western Health Region of NS Ware located at The Orange Base Hospital and many of the patients admitted to that unit each year are transferredfram other hospitals. Since 1984 The Orange Base Hospital, with the NS W Ambulance Service, has offered a retrieval service, and during the three vears 1984-86, 135 patients have been retrieved. The service has been well accepted, the only major criticismfram the referring hospitals being the extra time taken for some patients suffering from trauma to receive definitive treatment. By impraving communications and developing a regional plan, this difficulty may to some extent be overcome.
In rural New South Wales, with its low population density, long distances between health care facilities and concentration of higher-level medical services in the Base Hospitals, a patient often spends protracted periods in an ambulance. A safe organised system for transport must be, therefore, an integral part of critical care services in country areas.
During the last twenty years there has been increasing interest in the quality of transport for the critically ill. Many papers have appeared in the literature stressing that proper stabilisation and preparation of the patient for transport can reduce morbidity and mortality. [1] [2] [3] [4] The 1970s saw the active development of transport services. A retrieval service was introduced in South Australia in 1974 and a mobile intensive care unit was operational in the Hunter Valley ofN.S.W. in 1973. 5 . 6 Services for the retrieval of neonates, and later for children, were also established by the major paediatric hospitals. 7 ,8 In N.S.W. there has been no organised statewide retrieval service for adults although recently the helicopter rescue services have branched out into interhospital transport. With the exception of the Hunter Valley,9 the subsequent evolution of such services has been slow, even on a regional basis. Retrievals are usually organised on a person-to-person level.
The Central Western Health Region covers an area of 63,000 square kilometres. It extends more than 300 km from Lake Cargelligo in the west to Lithgow in the east; and approximately 150 km from Peak Hill in the north to Grenfell in the south (Figure 1 ). The population is 165,000 (2.6/km2) of whom 59,000 live in the major centres of Orange and Bathurst. Twenty-six hospitals, which vary in size, serve this population: ten have fewer than 20 beds each and another ten have between 20 and 50 beds. The larger hospitals are at Cowra, Parkes, Bathurst and Lithgow. The Orange Base Hospital (OBH) has 211 beds.
Intensive care facilities for the region are at Orange. The intensive care unit, which has eight beds, provides cardiorespiratory support but the hospital lacks acute haemodialysis, a CT scanner and cardiac or neurosurgery. Six to seven hundred patients are treated in the unit annually and approximately two hundred may be classified as medically unstable or requiring heavy nursing care. Fifty or more of this group are transferred from other hospitals. Another forty (not all critically ill) are transferred to Sydney each year. The net result is that a patient may be treated at two or three hospitals before reaching one which provides an appropriate level of care.
An informal retrieval service has existed in the Central West since 1978. In 1984 this service was formalised under the auspices of the Accident and Emergency (A&E) Department of The Orange Base Hospital. This paper reviews the first three years of operation.
The service
The aim is to provide the necessary staff and equipment to assist in the resuscitation and stabilisation process, if necessary, at the referring hospital and to safely escort the patient to the Base Hospital. The retrieval service is available at any time to medical practitioners and hospitals within the region. In the period under review it was offered on a 'no questions asked' basis and it was restricted to secondary transport; that is, transports from District Ho·spitals to OBH, or transport of critically ill patients to Sydney.
Staffing
The Director of Accident and Emergency is responsible for the day-to-day organisation. All retrievals are conducted by the Director of A&E or experienced registrars and senior resident medical officers who are on a twentyfour hour roster. Likewise there is a trained nurse from the A&E Department or ICU who is also on roster. Mobilisation Retrieval is generally requested by the local medical practitioner, either through the A&E Department or the medical officer to whom the patient is being referred. The Ambulance Control is contacted and an ambulance is usually at the hospital and the equipment loaded within five minutes. The limiting factor taken for mobilisation is often the time taken by the medical officer to reach the department.
Equipment
The equipment carried is that which is necessary for an intubated, ventilated patient who may require cardiac monitoring and resuscitation.
Included are: Drager 'Oxylog' ventilator, 'Simplicity' infusion pump, 'Lifepack 5' monitor/defibrillator, 'Physiocontrol Lifestat 100' BP monitor, adult airway box, paediatric airway box, drug box, IV fluids.
A 'Portacot', oxygen analyser, transcutaneous oxygen monitor and temperature probe are also available for neonatal transfers. All equipment is kept in the A&E Department and maintained by the nursing staff.
The equipment is housed on a frame which was constructed in the hospital workshop (Figure 2a ). This allows quick and easy loading onto the 'side-box' stretcher of any N.S.W. ambulance (Figure 2b ). The frame is fixed to the seatbelt anchors which provide stability while the car is in motion. The cutaway part of the frame allows the escort to sit comfortably opposite the patient. To the doctor's right (at the patient's head) are the airway boxes while to his left are the monitor/ defibrillator, infusion pump and drug boxes. Prior to departure a second 'D' cylinder of oxygen is added which is then sufficient for two and a half hours of ventilation, with an adequate safety margin. Suction is provided by the vehicle's exhaust manifold with a backup from an 'Oxy Viva' unit. Thus the addition of the retrieval frame converts a normal ambulance into a limited, but nevertheless effective, mobile intensive care ambulance.
Communications From 1984 to 1986, direct communication with the ambulance was difficult. The ambulance was normally in communication with the controller at Bathurst HQ who could, if necessary, then relay messages through to Orange. Recently this has been upgraded by the installation of a new system (,MASCOTT') which will allow direct communication between an ambulance and any hospital.
Results
In the three years from 1984 to 1986, the service was used 209 times. There were 140 calls for retrieval and 69 transports to Sydney. Patients were retrieved from as close as the Dudley Private Hospital in Orange (4 km) and Two patients for whom retrieval was requested died prior to transport and three patients (all with ischaemic heart disease) suffered cardiac arrests in transit. One died in the ambulance, one arrested on arrival and resuscitation in the A&E Department was unsuccessful, and one patient was successfully resuscitated in the ambulance but died later.
The remaining 135 retrievals are summarised in Table 1 motor vehicle trauma while cardiac disease was more prevalent in the older population ( Figure 3 ). Together these two categories accounted for half the workload. Twenty-four (17.8%) of the patients retrieved subsequently succumbed. Of these, fourteen medical patients died including eight patients with cardiac disease, another eight patients had surgical conditions, while only two of the trauma group died. Both patients suffering from trauma had severe head and other injuries and both died within three or four hours of admission. Thirteen patients (9.5%) were later transferred to Sydney, seven suffering from head injury and, to some extent, this was due to the absence of a CT scanner and neurosurgical service.
DISCUSSION
The management of the critically ill in country areas is complicated by the challenges of time and distance. Rural N.S.W. is divided into regions, each with a Base Hospital where medical resources are concentrated. These hospitals have a regional responsibility, and part of that responsibility must be the provision of critical care support to the district hospitals. This service was offered on a 'no questions asked' basis because we considered it necessary to provide assistance to any medical practitioner who requested it.
The requirements for a successful transport system differ from those for urban areas. The most crucial factor is the number of patients. In the first three years just under one patient per week was retrieved. With such small numbers and the current emphasis on cost effectiveness, it follows that existing resources must be utilised. A paramedic-type service is not the answer for this scant workload. The deployment of existing medical and nursing staff ensures that skills are maintained and the only extra cost generated is in overtime. The use of the frame allows rapid conversion of any standard ambulance into a satisfactory vehicle for retrievals, thus avoiding the need for an expensive, dedicated vehicle. It is in this respect that the service differs from that described by James and Coombs. 6 The patients are categorised only to give an indication of type of workload and their eventual outcome. The peak for trauma in the younger age groups has been shown in other studies. 10.11 The rise in cardiovascular disease with advancing age is axiomatic. That these two categories account for half of patients retrieved may well be a reflection of the higher death rates for cardiac disease and motor vehicle trauma in the Central Western Region. 12 That 69 patients required transport to Sydney demonstrates the urgent need for a Sydney teaching hospital-based adult retrieval servIce.
The greatest difficulty has been in gaining acceptance. The concept was accepted early by the ambulance and nursing staff but more slowly by the medical officers in the referring hospitals. Their reluctance stemmed from what they considered to be unacceptable delays -in effect a doubling -of the time taken for the patient to reach the Base Hospital. This was especially the case with trauma and led, on occasion, to injudicious transfers without adequate resuscitation or an appropriate escort. In 1985, a committee consisting of ambulance officers, medical and nursing staff, as well as representatives of the Department of Health, formulated a set of guidelines for patient transport. These guidelines are necessarily general, but stress the essential steps of recognition of the severity of the illness, communication and discussion, and stabilisation of the patient for transport. Furthermore, a team approach is emphasised. 13 Nevertheless the time problem still exists. Unlike the patients with ischaemic heart disease whose definitive treatment is begun at the District Hospital, the younger trauma showed that in 1977-78 in country areas there were significant delays in these patients reaching a surgical facility. 14 Little has changed in ten years. To reduce this delay it is necessary to decrease the time taken for the team to reach the District Hospital and/or to mobilise the team sooner. Ideally, a helicopter is the answer. Helicopters have been shown 3 to be the most effective over distances of 50-200 km but would appear to be a luxury. The alternative of earlier mobilisation in the case of trauma is more practical. A protocol, such as that devised by West and colleagues, 16 which would identify most of those requiring urgent resuscitation, could be developed. The ambulance officer at the scene of the accident could then triage the patient and notify the receiving hospital (not necessarily the closest) and the Base Hospital. If the patient falls into an at-risk category the retrieval team would then be dispatched to the receiving hospital saving considerable time. A degree of overtriage is inherent but unavoidable in this scheme. It also requires co-operation between the ambulance, base and referring hospitals. It also requires co-operation between the ambulance, Base and referring hospitals. That is, it implies a regional plan, not only for trauma which is long overdue, but for the transport of all critically ill patients. CONCLUSION A regional retrieval service is the responsibility of the Base Hospital. The service described here has the advantage that it utilises existing resources for a small number of patients distributed over a large area. It could also be the first step in the development of a regional plan for critical care. 
